Roles of histone H3K27 trimethylase Ezh2 in retinal proliferation and differentiation.
The histone modification H3K27me3 regulates transcription negatively, and Jmjd3 and Ezh2 demethylate and methylate H3K27me3 and H3K27, respectively. We demonstrated previously that Jmjd3 plays pivotal roles in the differentiation of subsets of bipolar (BP) cells by regulating H3K27me3 levels at the Bhlhb4 and Vsx1 loci, both of which are transcription factors essential for the maturation of BP cell subsets. In this study, we examined the role of Ezh2 in retinal development using retina-specific Ezh2 conditional knockout mice (Ezh2-CKO). The eyes of the Ezh2-CKO mice were microphthalemic, and the proliferation of retinal cells was diminished postnatally in Ezh2-CKO. Differentiation of all examined retinal subsets was observed with higher proportion of BP cell subsets, which was determined by immunostaining using specific retinal markers. The onsets of Müller glia and rod photoreceptor differentiation were accelerated. The expression of Bhlhb4 was increased in postnatal retinas, which was accompanied by the loss of H3K27me3 modifications at these genetic loci. Decreased expression of proneural genes in postnatal stage was observed. As reported previously in other Ezh2-KO tissues, increased expression of Arf/Ink4a was observed in the Ezh2-CKO retinas. The ectopic expression of Arf or Ink4a in the retina suppressed proliferation and increased apoptosis. In addition, earlier onset of Müller glia differentiation was observed in Ink4a-expressing cells. These results support an important role for histone H3K27me3 modification in regulating the proliferation and maturation of certain subsets of interneurons in the retina.